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(57) Abstract: 

PROBLEM TO BE SOLVED: To effectively summarize the 
topology information of a link or a node in a domain in 
each hierarchy and to provide the aggregated information 
to another domain in a large scale hierarchical network. 

SOLUTION: A hello protocol means 210 recognizes a 
physical link existing between adjacent nodes and stores 
the recognized information in inter-adjacent link 
information 211. In the case of summarizing the 
different QOSs of plural physical links to one or 
several logical links, summarization parameter 
exchanging means 220 mutually exchange a parameter 
for determining how many rate is used for summarizing 
the values of QOSs between overestimation and 
underestimation. A link information summarizing means 
221 summarizes plural physical links from the parameter 
and the information 211 and calculates a new QOS value 
as a link attribute. 
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[BUB] *»K*BtJiW*^s' M7— ^fcJ3V^» # 

KNiy ^tiMR211 (i*&jfrt-t-« 0 S*5R*=flf»*©220 
tt, m%L<oVomV QO S S: l *Sv^tt'>» 

©S«y v^idSj^i-s^ti, QosrofiiSrig^fNffi 
t iS^fHfi t © -e ifroeft ©f J-^r-s^-r 5 7 

fit, ±E©^5t«— KIBiy^flMB2ll <t 




(2) 

1 

[1(1**1] K^f h^Bi?-*«MtS h 

TttJM-ay^ffiflMt&^afc, /-KWT?sttB« 

So 

2 ] i mm<o f^p ^-«*SE«i6B io 

2fc*-*-5£*fcJ:i!K fefcfc: y >^ttf«fc»l& LUC 

go 

^pt?-tff«SEjjHSBfci3v^-c» w»y— Kra©**y 

y - KIBTf2flE«-t-5BKl^«S!»*ai: , mm® 

Rm\z.&-?%& y ^ ^a— y w^^ti- 
— 7°fe©s*?iy ^^Wfa**52v^5^-r5 h^^— 

[|f*« 4 ] y - KIHT? htfv i?— *«Sr2SC«-f 5 h 
#i*i*H*tfcMfcS6BI-*iV''-C» *y 

Knawiss&y ^ srff^u— 7"{b-rs y ^a— ^ 

yittstitcvi"? v/^-^m^m y^tmm&fr&i. 
rn-rv^? ymstott y — kiw -c# y ^ * r/v— 

[IS*«5] y- KfHT htfoi?— If^Sr^-TS h 40 
KM©** y ««©»WX««r*Je>iB:-fB«l^«H- 

KM©**y ^ SrB^-T'fti-s y ^ 



*t#B3^Pl 1 -1 5 8 0 4 

2 

KM&y v*W«fcH-J|EUtti-y y^flm»»fti, 

y - kwt-# y ^7"<i©i« y tim^s. 

g y - KBToTfi Ky -f lsa> b i*HS««:ft««J 
##y — Kfffl<£> I-jKd-;-^^© h^nv'-fy/u 

g y — Ki2T©Ttt Ky h jtfn i?— fiif$R£ffc£#j 

i-^-TS htfvi?— IfMR&fciSfifcaa^-C, ^^Tte 
Ky -f yrtwy — K<£> 5 Ky -f >-irg^LTV^-5 

*#y-K^tb-r5*#y-K^m^i:. T^Ky 
-r ^r— ofc5VMi^w±{4:y — kw 

©y ffi^sffiE^y— K^rB^-r 

nv=-^3f^O hsKni?— t^V^W— hT'tat, HP 

/-vrnxmrnMrn h-^n^-mm.^^^^ 

-TS h^n^-«#SE»*B 0 

[ii*^8] mm*? vv— ^ic*iv^r_h{iy — k^s 
ay— KsaTwTffi Ky j^w-sn i?—tim&ftm#] 

^ti, TffiKy-f^f^wy— KroHlroK^'fy 

irSi^LT^S^y- K«rtftffli-5»ff K*HJ# 
Si:, Tffi Ky-f isfflvm&V — ^fcSVMi^ 

©±fiy - KRu» y ^.m<omsmmn 

{-S^#mffEB^*#y - KFfl© h jKh v 5 — $:BT^ h 

«? ifi«*a-f s h n ^-b^^s t , y - km x-m m. 

ay- KiBT©Tffi Ky I'yoh v'-tf «Srft*«J 

- ^ WttffiWffi^S t , v b V - ^ OTtSfgW^^© 
TH41IBW«lS*«s * «> P> S * WtS K £ 
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3 

#at , m##> bfttz.^mR&&±.&S- KBB-CSEft-f 

/ - KKfcW^a t , Tffi Ky -Y VIBOK* !J £-0 

&>5VM*'>!f$:©±tey- KW©y >-^W^i-#v\ « 

m&mmm&y - b°*wm-rz>m&; - Kss^ftt . 

— S:0f3e«O h#njN-fy^i^ ST*3?gt.U HP© F- 
stfo^— £&#a ^ b&¥fWt.t-tZ> b 

$>Hff«£*36«„ 

[IS*® 10] y - mr* 1- # u s?-««Sr2fls*-r * 
&y - kiwo*« y it mnrnfoRmzmm; - kri 

>^i*««:iaaLTWji^sy^««Kfi#®, y- 

kw t* ^ y ^ 9 mm & fesv ^ i^^-r s h a 20 

*i^s<3# y v^flMRSrB#9Lia:-ry 30 

[»#s 12] y — kbit? b #0 i?~-mm&&m-rz> 

my - kw<o** y Lfcfnfft \z.rA^--r 

it-tz> y ^-^m^a, mm; - Kiw©aMfcy 

*a, # y ^ ^A^-^jtsBB y w ««rtnw- 5 
y <ff*Hi^^s, y - Kng-e# y ^ r/w-^s© 40 

3 ] y- KIHT b^n i?—1ff«Sr5fiaft-rS 
h#ns?— Iff 4RSE»ifi« >tTa—^ 4: , * 

i-s^#»«y- \m<D9Skvi'9 «rw*oi — ^trs 
!)^/WM#ft, »»y-KiRi©«[*y^fff 
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4 

bar y >^ y - fwc# y 

LfcWWSfcWR 9 BrtJB/jiffiftjKfto 
[»** 14] y - KMt? h #n ^-*««r 

*aTH4ffifPfl5iis*«5*«> feix5«^-t©ttttwiia$* 

. ftiB-r»#llR«fH|C*a, BITERS' M7-^tt«BffMB* 

a-c««ff«Kf*^*ft bfr&mttammm&m&Ki 
m<s%mmy- Knu©*«y v^srs^A'— ^trs y 
WIBBilft^*tHlc*a-c*ftitt 

a, S^S^*?rffl^THulES : ^/i'-^ , 'ft;$tvfcy >- 

^^-/sts»y ^^w^sru-^bie-t-y 
g^i^a, y - Kfflt?# yy^ ^-t's©!*!) y 

1»«Sr*EV^^2a«-r5 hJKni?— JCift^a, RTi 

1 5 ] Pg®^ y M7 — ^ JCjSV^TJiffiy — K 

g y — KiarwTffi Ky w ^© h n *?— mn&ttm 

3.—^*, SteTffiKy-O'rtroy— K©5*>ffi©Ky 
vtsaRLTv^satff y- KSr*wi-a*niy - 

M b#o^-1ff«Sr*JEvSc:*»i-S h^n^-^# 
a, t LTafig$-a:S7 ,, n^7A5rfE^L.fcm«^^ 

IW*3Si6] mm** M7-^{'*3^r-hf5:y-K 
*s i y — KETWTtt Ky >© h a S^HffSiSrtt* 

^jt-^-rs h s?— iff m&&mw&ffif&-tz = >- 1° 

a.— ^5r, ^iSTte Ky-f^rtwy—K© 5 *>fdi©Ky 
4 V irg^igg LT V ^5*#y — KSr^ttJ-TS^y — 

w#a, TffiKy^^raro^y ofcsv^ 
#:cD±{iy - KIS]£> y >^ ©^t-{¥i/ \ m#:©S5iiE* 
#y-KSrK#5|-*-5*#y-KSlft#a, 
y— h/Kai^— ?r0f^© h^u^— — h 

*l^© h^cjv 5 — by — ?<D&nt& 

BSIE h^p-^- ^v^u— hJ-J; 9ififEl^-r-5 h^c 
S?-»ifi*a, y - KWn?*r*Kf& h #n ^-«#Sr*j 

7»a if? J» ^SE^ Lfc^^SS 9 pTflB&IBftttft. 

7] MfJI^^ M7-^»Eiav^±ffiy— K 
g y - KfiTWTffi Ky ^© h # o S?— «« Sr<t^ 
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5 

ofc5^tt^«<£>±ffiy — KIB^y ^<£>Bit£Jt-#v\ 

iiirfEBiKJ^ftKS^t i!uIr2B^*#y ~ Klffl<£> h?Kn>> 
— SrEfi 1 ^ h^uv?— r^u- FtSSl, h 

8] KJB*s> b!7 — ^K^Tiitey—K 
^^Sr— ofe5VM^»<Z)±flry — KRfl<£> y ls9<omt* 
[0 0 0 1] 

- KET©Tffi h7>fy© h^Kn s^— ««fir«IS«#i: 
n^H*«&8b*ttfcB» (Aggregation) 

[0 0 0 2] 

M7-^icjs^sy-KW-c. &y 
-K^a^(-^$tuTv>^ y v^^w^ (y>-^coh 

*5^T, y-Ki: y ^^Oft<RB8«^T^9, 50 
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6 

JStZ) y - KMT? 17- KET^Tffi h7^yoh^n^ 

o*9^©K^>fyrtfcflqEt5y^, y- 

[0 0 0 3] h jKo ^~W*<E>B*?Jtt\ «BS1t«SfiftJI 

(7) rif oi^r^^— mix y-f^-yj^ -fy^^^Y 

-7^tr — l/Bl/ s<—i?al/ 1.0 (The ATM 
Forum Private Network— Net 
work Interface Specificat 
ion Version 1.0) j&Sfc^ ^<DX$k\Z 

to * - o v ^ t te-< is V- *s i ft l-igtR-T 5 r £ 
[0 0 0 4] 

ttTV^^ ft#:«)^B^^:^-ov^T^^$HT^ 
h#n^««^»*W^B»b#Stt«<?!)H*^ 
[0 0 0 5] 

y - vmx* y «««ra*w^B#?ii-s - 1 j: 

[0 0 0 6] 4fc*3SM<OSiJ(OB«Jtt, *j|«ftltS» 

by- ^^v^, ±fios&B<^y — Kffl-eiy — 

KiBT^Ttt Ky ^ b i?— «r«Sra*W^BiB 
[0 0 0 7] 

[iss^fi?«:t-^fc^co^a] si^jBit y — km 

(0 i cd i i o , ill, 112) ^^*5^/^T. P^y — 
KWi^** y >^ ««©B*a^«SrBi«y - KW-eSf* 
•rsBft/iASfift^a 020220) ^^b^j^ 
y ^^ff^^B^j LTtr^-r^ y v^tt^B 

«j*a (H2C02 2 1) i:, y — KRBT?3RB»y >^ 
0 0) i:^e>««Six5o Bft^flCttt, ** 
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7 

QOS^ftAg g r e s s i 
v e & A ggregat ion (iS^ffflB) £ C o n s 
ervat ive&Aggregat ion (ig/J^ 

RgX&>& 0 

[0 0 0 8] SESEttifoJ: 5 40t h#p^Wf«S:8 

5 totty- KPfl^fi*v\ mmRm&&ms - kbit- 

by ^-CS>9*asfe, SS»^7^7l:4oTL 

£ 3o y — ka->b— ^iifs^>«^tty y— 

«r»Wbfii^<z>i;^ iSi^y— FB^Aco^tey y— ^ 

<DX\ A->Bf*OK/£<©K, B^ACOjgKte/ctf>£^9 

KMT?** U ^^Mffii^^yv 
^««Sr5!#?lLT**i-Sfc«>, Afllifc B#J fc m ZR)% 
•eStt-e*, ±«B<OJ:5*raJB*s«i^B6il:Six5 0 
[0 0 0 9] gS2<J!>3B9m. Jgl<Z>«W<Z> h^n^-ft 

n©700) I^J:9»e>*tfcttffilfffi3f£*^S<5#, 
BR^flESHf^S: (HHO701) 3is«ffc*Rft/i« 
«r#«>B: U 3R*r&Rlfl*««:»B!y - KW-C3£*i- 
5 (BHW2 9 2) r^tciJ:^. fo^^t-y ^ffiffR 30 

(-^&-r£ (mi 1 co 2 9 0) o ^ h ^ 

[0010] B^^MiaT^v^ »»y-KIH"C 
tR&XSm It t> 8B«1K SW:<<ft5J:54 

[0 0 1 1] JB3<z>»Wtt, y-KfBTh^S^-ttf* 
yy^^-^fg (ai4©90i) Bgy 

s»j»R«ss»#a (h 14^220) t, mmmmR 
1-5 y^ ©14^902) y— k 50 
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Mt?# y ^*5<z>Kft y ««Sr*5EVNfcjt 

»f £ (Ell 4 2 00) £j&>e>« 

[0 0 12] «*.tf«*S*Wt bT. WttdSo-CiliE^ 

lms e cWliy^h flf*jW s 10 0Mbps t?iSjS* s 
1 s e c(DV ^0 t<D2^(D]) ls#&$>& t b, 

s, Illilmsec^/^o ifi^Wfiffi^J:SSI*&-efi 

s:iiia-t-s^rfiBttias*i*. % P¥«*asji;fcTb*5o 

9, v^fci^y ^^«Ftt^bttf5 4fjSv^VN5« 
^Xfe9. r^J:5J-#tt©S*9iBffsy^^Sr«l31 

#®^-To bfc^oT, y^^«H4*s«>*0IHflabTVN 

i>K J: 9 oE#^y 4:12^5 ^ ir^s-C^So ^£ 

fc* y jrAs—Zft 5 «fcfeS:*A LTV 
[0013] gS4<z>3BWfci\ m3(V$£W<D hsKd^HS 

18(7>7 0 0) lc:J:9#e>n^ttlBBF«3ie*^S<5#, 
y ^/u— ^SHIfieSrfTV^ (H18CD901) , w 

Pfig bfc y >^ ^^lifcbfciaiB y 
tf^bEb (01809 0 2) , y — Krat?«faff*^y 

^^1S*Sr*3SlVN^3£lft-r5 (Hi 8^2 9 0) 0 

[0014] y i/piTAs— zfmmmx^^t, 

*i bTPfS**l«*.fc9, *y hl7— ^fflF«dS«IK^ 

[ooi5] m 5<D5&w\*m3<Dmm<o its 

3S«36«{-*5V^r, h!7-^<offitBffpfiffi#® (Ell 

8^7 0 0) ^j:9»e>ttfcttttffwisfe*^K^#, y 

1) , Btt/i«S:*«)ii:bT (H18©701) y-K 
r»lT^^-r^) ©1 8(7)2 9 2) ^^(-J:^. 

s^jy ^^tf^^tf^biicb, y-Knt?«f«!!iifty^ 

^it«S:*3aVN^SSlft"t"S (Ell 8(^2 9 0) o 

[0 0 16] »5<©*w^J:ntf. »4^«wi-isa 
*^*nAT. m2<D&wkmmiz.mmRm<o%t&ik&m 
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9 

[0017] me><Dmwte, P8i*y hy—#\c»^x 
USLS — Ka* KRT<Z>Tte Ky-Y vco h/tfnv 5 — 

(0 23<£>152O) SSEtfem^Ify— KMcohaK 

n^M^h^n^-ry^i — hT$gu mm 

(023(^)1 5 2 2) ir^b«^$tb, y-KWC«f» 10 
K»h#ot?-fflf#S:feSVMC2flE*-r5 (13 2 3 CD 1 5 
9 0) 0 m:\ ffife<D htfv v?— t"V^°1/— ht LT 
S y mm etric Star^Assy mm e t 
ric Star % Assy mm etric Star 
+ E x c e p t i o n^£fflV^r t&X*%Z> 0 

[0 0 18] *««*«MW**:y M7-^M*5V^ 

SrtT5«^ (Peer G r o u 

p) <DV >-?&Xfy- K<Z> h^*^— ffir*Sr:£T<£> Ky 

ftl5*«^ii*i*9, *S18HHi£ 20 

«S:HiJ«-t*5^i:«:ltd3BWT*fcix^ fc£ Ky>f 

*tz>*£\ ^ y*li8t 5 h 7 t ^ ?/ ^ 

*iiiibfe^s*ia^^SI-Jtt*S-t^^*ftv\ SI 6 

/tfnv?HS«, fcSv^QOSlfaSrJqSr fcdS"C#6 

19, 3^^-> 3 ^K3E*flJc (^p y ^) *«Sr<B:«-r5 
[0 0 19] Jg7<E>38IHfcJ\ h!7-^(^^T 

(H23(di 520) t , Tffi Ky ^ y 

^— o&5v^*^»<z>±{firy — KWJ<z>y >-^cd^j{;i{¥ 

a (H23C01523) aKKtt*ffy-K[BOh 

B8<Z) F^Pv?-i:^^ h^^^SirSrSRh^n^ 

(12301 5 2 2) Six, y-KWt?*9B 

gift h^n^tWWSr^S^id^i-^, (023^15 
9 0 ) 0 50 
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[0 0 2 0] P&BWjfcftBISatt-r^TOy— K^(^C 

iy - kw<b»b y ^acffot^y- K>t>» 

[0 0 2 1] f 8©Jgitt, I6©^i© hTjfta^— ' If 

SJWXftSr2S£*-*-SK#?i^A««*a: (HI 2 7©l 7 0 
0) |c:j;oT»6>ixfcSiB^«»J:S<3#, JffilcSRT 
ffihV-<^w h/Kn^-tf^trH-^LittL ®27©1 
5 2 2) , ±(flry— KIH-T?S»«f«5i» h^ni?-flMB 
Sr*S5lV^3£|fe-^S (0 27(7)1590) „ m*, h 

"rls-fXs— H£«fc 9jfffiU*mi-5ii-^t-, Aggres 
s i v e fifr 5 #\ Conservative i^fr 5 

[0022] mmRBt&±tiLs- Kmn?£*ti:i\ #Jt 

ttii^cWfiffi $ *wi ftfc9, B'lwTfi K > B tei®4> 
*«g*^fcSo m8co^^Tfi, ±fi»sy-KM-c 

[0 0 2 3] 09CO^BJ«, S8©»h*oi;-i 
i^MMv^^ M7-^<OttlBffMDi*ik (B9 
2901 800) J^J:9#e>4xfctt(SBW<Bi*S*l::*<5 
Ktt^*S1-il*a: (B29O1801) *J58K^« 

^H-»Lii:L (@29©i 5 2 2) , KBH-es 

S**fSB#& h #n v?-tS^**32vMc^m-rs (0 2 9 
©1 5 9 0) o 

[0024] r©»9©*Wfci*ufi, 

labn-So 

[0 0 2 5] 

[0 0 2 6] Hi tt*3BW© h^t 3 i*— «*R2fcJft36B*r 

!7— ^^^:*sv^r^*, Kt Uatm;- ki o o, 

10 1, 10 2^, ftl!)y^l3 0, 13 1, 132 



# 
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11 

100, 101, 1 0 2ft ATM^>fyf^-K!? 
x71 20, 1 2 1, 1 2 2 b. 7*—#<D&S6ffl&f$:?f 

5h#ni;^«f«$*8ti 10, 111, 112td> 
«^M 0 h#n^H<m£*8«l 10, 11 

i, 1 1 2^ ^m^mm^m^*) tv-r&z.k^ 

£9. MiSATMy-Kl 0 0, io im<DV>? 1 
3 0<^)3*^«l3iy V^SrBIRL, i©ATM/-Kl 
0 2^^LT b^u^ff^^lE^-r^B*^, l#tf>Sfc 10 

[0 0 2 7] g|2f*»ltf>380it-3to&>5 h*Kni^H*« 

^b/Kn^-ffi^gtl 10, 111, 1 12rt© 
«S^S«:*LT^5o 0 2fc*Lfch#n^H##£ 

200, {fey — Kffly -x 2 o 

i, i/-Kffly^^f-Ff-^^2 0 2, y 

y — ^^S^P2 0 3, He 1 1 o/P h^/L-#©2 1 
0, Ha;-KBy^«f*2 11, KfiR* (Agg 20 
r e g a t i o nA Q 7^^) 2 2 0*5<fcT/y 

in m^ffi (Aggregation) ^ 221© 

^Rtfcpu, y^-y^ST^r-rs^^t**.— * t*j 

[0028] ^n— (He 1 1 o) ^ F^;l/fg2 1 30 

«j»y 1 osrm\ »»y — Kra^#ffi 

[0 0 2 9] H 3 \ZH ello Packet X^ 9 t 

D, g^-MD, ftf;-KlD, M D, 

iF7^f>ID (Peer Group I D) 5o 
T*$>5 (rixEJl^ffifafcWiP^ATM Forum 
Specificatio nT1ifffttS^\ "rtli 40 
fKLt^S) 0 He 1 1 o Packet dJc^SfW 

[0 0 3 0] (A) gPeer Group ID^ 
ft"** S - £ T\ P^y — K^HO CPeer Group 
l-«-f-S^if5^Sr*JWfi-5o ICPeer Grou 
p ~C * tf J: 9 ±&mm "CSN* S*t5ri:Jc:*5 0 

(B) l^lCPe e r Group iSHM-ixfi. **T^ 
*briSgy-KlD, h I D<D*C9ffi&jf:£LTft 

#^iiisp-fSw i:l£J:9> P5#tt4B*ffl!l<z>y — K I D, 

M D«r»*-C#5 0 **xk:J:9, a#0>y~K<z> 50 
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(C) «SK S^BBiLT^Siy-KlD, 
V I D, «?y-Kl D, ID, g Ky-f >- 

ID (Peer Group ID) ffif ^R^T&SVM^ 

[0 0 3 1] B«y-KIB5^*«2 1 lfcte. He 

1 i o^fu F^/^g2 i o^<toT^m$ttyhff«-r 

y y^fM2o 

[0 0 3 2] BW^fi (T^y >3 y^°7^ 

— ^ ;Aggregation ^7^^*) XS^IS 

2 2 0(j:, «t^feSyy^^M5QOS (Qual 
ity of Service) ^1 #(DWqM V ts? $L 
V^f^>f rMy ^^^t^I^i^ QOSCDfif^r 
Aggress ive&Aggregat ion (i^^C 
ffPflE) irConserva t ive&Aggrega t 
i on (ifi/hSMffi) b<DmXb*<Dm&<DW\'&X\ Agg 
r e g a t i o n £rtr 5 fa<D/<7 y — ^ r ( 0 ^ r ^ 
lo Aggress i v e = 1 , Conserva t i 

ve=o) ^^sw^^-r^,. 

[0033] Aggrega t io n^^y — 

^^2 2 0^S»SSy — KMt?ff 5^9y— ^ONe g 
o t i a t i o n <Djj&CDffl{^^>l^X7f<ir o ^COMX 

y — KAlcSttP arameter = l (D^r? * 
SUhimmfcZfr. ;-KB|:»ltParamete 

r = o. 5<D^7*/i'himmm£tix\'^&vtu%m7£ 

LT^^ /-KA^t)P arameter=l X^^ 
L/t(7){:^LT (7n-1 2 0 0) , y — KBMPa 
rameter=0. 5 "CO) 9 (7P-120 

1) , jMfcWftiy — KAttF arameter=0. 5 
KSW£LTl^5 (7a-l 2 0 2) «^Sr*LT^5 0 

y— ka, &<dt*7*/v Mtf^ffiitb-o^GD 
ra\ 09*.«y — KBfcty— KA^^y- kc, d, e 
*ifi:a«gSttT*5 9. 01A.Jiy — KC, DO^r^y^ 

^©^tt^^ibS^SSC onservat ive {^ffV^ 
fc u ^ 4: V ^ 5 *tf S: ^ M7 — ^ fit ^#i8: Ltr^i^ 
cfc^>o **5> =fry — K^*rbT±ili<Z)«J:5{-io<7>'7 ? 7 
*A> hffi&K^-t-SfiJl^, Configuratio 

n<©fittii^sds, #y— K^»UTBggft^y- ks 

[0034] y ^^ff^®^^©2 2 ±j$© J: 5 

JCLTWbixfcAg g r e g a t i o nA°7^-*S« 

H4fc«*LfcJ;5*»S!y-Ky>'^««2 l l 

Hi-y y— ^e3i«is2 o 3-e^s^tbT^^if^i: 
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T*fa^QOSffi<7>th»SrfTV^. Aggregate!; 
2 0 2 J^^i-^o 

[0 0 3 5] g / - K!i y^^T- hr-^-<-^ 2 0 
2 CM^n^r-^^J^i 6 l^-To r^jT*^, 
Hi 4 CON o d e I D - A t <Of^<D^^ V 3*^1 
^lU^^ CilMy port ID-1 - 

emo t e p o r t I D- 1) {dg^Stw M 
4C9No d e I D — B t(Om<D^mV 3 1 * 
«iyy^ (MMy port ID- 2 - g& 10 
^Remote port ID-l) {Cg^£*bT^ 
£ 0 ^bT-ttb-^tt^ay y^WLT, Aggre 
g a t i o n<D9Y&<D&SM&btlZ> h??^ y 9 9 7 

tMLTV^QOS-A-1, QOS-B-l/^' 
Aggrega t i o n/<Z7 — # r (O^r^ 
l) Ciot, Aggressive, Conserv 
a t i v e {-A ggregate £frifz: &C0-C£>>5 0 - 

n<btey y— stains 2 o 3Tfl^nTv^§#fei]; 
>-y<£>^*g, as* if coy y— *&mm, &%m&<o& 20 

[0 0 3 6] y yy h;^—T^ vyy°n h^/u^ 

g2oon g y — k/b y ^y y-<— ^ 2 

0 2 tyCDA g g r e g a t e Stufc y ^^1f * 

*j5S»blt^i:^<Ag g r e g a t i o nf« 
tFlooding (Broadcast) &th&^t 30 

toTV^cAg g r e g a t e J^:SSS^QOS-A 
- 1 if fiOflS^s, HuEl^fll^S 0%^ftLfce>, oS 
9. (QOS-A-1) /2^T, (QOS-A-1) 

y^Dh3/vfS2 0 0lt ^fflttKffiloy— Ki: h 
[0037] yy^^f-h^-r^y^/n h 
tff^^ftiiy - Kffl y vy h^—f^—x 201c 

20011 §y-Kiy vy ;*:r— h^— y-<— 2 0 
2, {fey — Kffly vyy>7"— h^— y-<— 2 0 1 cDrSj 
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SlSgft-H^rfT 5 - ir 3»"C# 6o 

[0 0 3 8] Wiy^SSAg g r e g a t i o 
S221 (d*3tt5 y ^^^f«coS*?l«! ! a^^:ov^TB¥L< 
RWt5, 

[0 0 3 9] B7lt y ^^ft^Ag g r e g a t i o 
nfg2 2 1 if^ttiy c£>QOS £<!fco£ 5 

^-To i7(^)±^ft ATM/ — K 3 0 0, 3 0 1, 
3 0 2, 3 0 3 ^bfllRgS tusks' M7 — ^fcl*3l^T, 
Wl-y— KA. 4 3 0 3<^ bsKDv^— ffif«2SS»3£K^ 
m^&mmV g r e g a t e L*j&>ofc»£> 

cop^y >^^tf#3 2 1 ir, hV-^rt Ktfia^— 

IfffR 3 0 7 ©T¥»ttA g g r e g a t 

e Lfc«^l3«<E>««3 2 3, 3 2 2^1TV^ 0 
rrtU Biy^tf#3 2 1, 3 2 3 t, 
— ^rt h^n^- ff«3 2 0, 3 2 2 i:^ #y^<Z) 
m*i:LT#«Sr«FOii^S:«l^-*- 0 B*»y>^flMR 
3 2 1, 3 2 3fi, 02<?5»S§y— Kffly ^^««2 1 

1 1 y y-^as^ o 3 *<Dtimkt:&»\^ttmm\z. 

0, 3 2 2tt\ (H2cOffiy— Kffly yy;*^— y 

^ 201 <z>f^£ gy-K^y yy by*— y 

^ 2 0 2 CD^m t &&fcl^tc^(DtCffi^-rZ> 0 
[0 0 4 0] KA. 4 3 0 3 i/-KA. 3 3 

0 2 £ <£>[»] <Z>#>3 !)^3 10tt3 U **V&h/ 

100Mbps, 50Mbps, HOMbpsOffii 
&rf$oTl^£ 0 IWiy^^Aggreg 
a t e^Tt-, ^ttl^tKDV V^tf^^ft&coy- KA. 

1, A. 2 x A. 3— *S2ILfc4§£\ ^y-K**yh 
!7~^rt h#ns*H*«3 2 0 £|f3Ctim«:«?oi:fcfc: 

[004 1] — *\ «S<^)fti5y? 3 1 0tl*<7)tt 
ly^l-Ag g r e g a t etSS^Sr, ATM7 — 
K 3 0 4, 305, 306, 3 0 7 £*b5^ S> 

h!7 — yr^-To y — KA. 4iy— KA. 

3 ora<z*K«<z>wa y y y £ 1 y yy ^ a g g 

r e g a t e -TSii^S:^ U yy^311(OJ;5 

yjgtite, B»y^^*«3 2 3fc*-rJ:5l^ 100 

Mbps, 50Mbps, 150Mbps (Dffii$i<DtpCD 

ft^filti 5 0Mb p s<z>J:5fc:tb£-T?#»e>ix 

[0 0 4 2] H8lt y vyJStt^ov^T^L^tco-C 
fc9 , h7 y-f y y yy-#\ Constant Bi 
t Rate (CBR), Real Time Var 
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iable Bit Rate(rt— VBR),No 
n Real Time VBR, Available 
Bit Rate(ABR),Unspecifie 
d Bit Rate (UBR) ¥<D? 9 *t>* bMf& 
^"tW£t5QOS(Z)m e t r i c s (1 M 
aximum Cell Rate (MaxCR), A 
vailable Cell Rate(AvCR), 
Cell Delay Variation (CD 
V) , C e 1 1 Transfer Delay (CT 
D) , Cel 1 Loss Ratio (CLR) 4if 10 

^ItAdmi n i s t ra t i veWe i ght (A 

w) fcifas&fio 

[0 0 4 3] «iy^-C11 rnb<Z>««<OjRtt«: 
g g r e g a t et5»^ < 5H*T 2»B<&#« 

^r^5 0 EH9tt. ia»a^wxf*>9. y 

^ojRttSr F9^^ ^^^5^«{c:S3Si"S®:P»*r& 
h77>fy^^7^A, B, C, D (A — D^tb^n 20 

f/f^M, fio-fcix-eruo Yyy^i v? ? "ysWc^^ 
T1^/K— htSQOS^ QOS-1, QOS-2, 

91 y is? & 1 *C7?^S y is? A ggregate -f 6 
i^, ^ttiy^tth77^y^^7^A, B, 
C, D<Z>£"CS:U*#— h-TZ> ^<Db-tZ> 0 ^Lt, 09 * 30 
te\ h77>fy^^7^A^f ItSt, Link-1 
liQOS-l, L i n k - 2ttQO S — 3 v Link- 
3fiQOS-6Sr*tt-t**bRFOfeJ?). h77^y^^7 
*Af£, QOS-1, QOS-3, QOS6^bAgg 
r e g a t i o n ffi£:§|-£ i"*Ui ^ t ffi¥\%> 0 ^* 
9. -£>J£Pgte:. Ag g r e g a t e QOSO 

fii«s:»ia'rsa»"e&5o i^h77^^^^7^i: 

oi pjflSfc Q O S (D^WT^ f^*^rttOb-r 5 n ir 

[0 0 4 4] BlOlt 2a»B<^^HBt?&!9, *5 h 40 
77* V??7* (09tlft9, ilOtliW^ 

77^f^^^ 9^{-*5tt^ Ag g r e g a t ef^^Q 
OSOii^, QOS1, QOS2, QOS3t«ttf 
3ofc5B#M. -tJt&SrAg g r e g a t et5»^ 
Aggress ive &A ggregation 
Gl^fNffi) irConservat ive *Ag g r e 
g a t i o n (ig/hWfflS) <t LTl^5 0 QOS 1 , 
QOS2, QOS3fi^tl-?^ MaxCR, AvC 
R, CDV, CTD, CLR, AW h 50 
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<dv ^?<omma*. *#<5H*t\ gy-H>^^* 

y-K4tme trie s £v*:M£»o T£ L-^biirT 

^< r t^x^xmrn^mnw-t^Ad d i t i v e 

Me t r i c si, §11 >^ <Z>ft*tf> 

Ctft4:j$oN on-Additive Metric 

s td s fc5o Add i t i veMe t r i c sll CD 
V, CTD, CLR, AWX\ Non-Add i t i v 

e Metr icsflMaxCR, Av CRT*fo5 0 
Aggress iveAggregat ion <£>iH ci\ 
Non~Additive Metrics telKffccD y 
I/? <D 0 TbfrhfkltMi: h "9, Additive Me 

trie s J3&/Jvft£r i 5 J: 5 i-1~*U;f £v\ m^, c 

onservative Aggregation G9|H 
-g\Non— Additive Metrics teUI^ 
(^y y^(7)5t^bf/Mfi^t !), Additive 
M e t r i c s teftiMSS: i: 6 J: 5 t^ttfifiv^ 
[0 0 4 5] L^L4^b> SJlMf*, r^^ffiT-^ 

ttSr^-f"Od s ^ i2©Aggr ega t i on^ c 7^ 
*3S#M?&2 2 0^J:oTM$tl5^7^-^tfc 
6 0 £<ZV*7 7< — ^rlt 09;ttfO3&»£> 1 (Dm^t&t h 
■£\ r = 0OitliC onservative, r = 1 
^^fiAg g r e s s i v e , *<Z>»PISIW*ffi r <D t 
# f3\ Aggressive ^fttX iConserva 
t i v e^fiYfr^bjfcgSratt r XX+ (l - r) 

[0 0 4 6] HI 1 1 M2^^|I»^ h^n v?— ft 

W-^«ra— »^Sr*U, 7 0 OttttfiBsWpg:, 7 0 1 
ttAg g r e g a t i o n s<7 * — ? %YW^WlX£>& 0 

#mm<DKm<D h i?—m n 2 l 

2o«f6^S7 0 0, 7 0 1 dSigJnSixTV^5o * 

*5, H!i K^fifS, Mitfcpu, ^^y#^r*-r5 

e^-^ibff^Wftb, ^^^^-^SrEli 1 l-^-T 

[0 0 4 7] &mWffi^& 7 0 0^ S£H#J&<Z>A g g 
r e g a t i o n^^-^iaotj V^tffB^Ag 
g r e g a t e $ 2vO^<5Np{£, ^z<0 A g g r e g a t 
e y ^{£*3tt5fl¥tR*, Ag g r e g a t e V Is?* 

fttStl, SfflWl^Mf^Ag g r e g a t i o n/N° 

[0 0 4 8] rrt, ^H-^tbgy- hix&ftomms 

— F(uif5Ag g r e g a t e y V^^3g/K-h# 
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#RB"f-Sr iT'Ag gregatey ^ 2SfiTT?a>5 J&> 

[0049] * fc. Aggregated K*3ttS 
P^a^irfi, Aggregate]; SrSJffl LT 
^Va v^^alL «t 5 t Lfe£^y >m<Vy 
y y— ^5FJE«?(z>fc»3^^^3 vl^^f&L/c^ 

?Vay©»$©rttft5o r<Z>P¥«2ptt\ ^(Z)Ag 
gregatey ^y £r*Ix§LJ: 5 it5 3 *^^3 ^ 

(CI, Aggregatio n/^y — ? & 1 t-ifitttf, 

fo^ ^Aggressively y — J^lfffRSrjg 9 

1 o o d i n g^TSi:, >-y £riIi®-T<5 h^y^f 

[0 0 5 0] Jgt^ Aggregatey i^y^sx M7 
— y^Jfljsf^fc^ Aggregate Swiftly ^y 

v^ri:S:Sc«i-5o HI l 2^i"J: 9 i-. Ag g r e g 
a t i o n-/^y — #&0\Z.jlrHlf^ 9 C o n s e 

r v a t i v e I^9tf5t, fc* < fJffl^te 0 

. A ggress ive 9 i-fS t . *J 

[0 0 5 1] $£oT, igSfcffiOAg g r e g a t i o 

»SV^i|:fto^t^JBi:ft5o Ag g r e g a 
t i on^7^^ttWft70 1lt fSfBW«*«7 

0 0^J:ot*^Wcffa^, Aggregated 
^y*S> — ^*IJffl*60ffi{JlS<5# % Pf*****^ 
< TW\ *fcAg gregatey vy*s/ h!7-yfij 
ffl^£r& £>^<< iifi#>5;2?fn]J^ Aggregation 
A'7^^^I« 0 JWttSfcfcJL. ttftgfNffi^S 7 0 

o^e,*rfc«wflns**sase>tbT< hwrsmsj: 

O'Ag gregatey M7 — y ?IJJB*tfS0f3£ 

SrSSfcUTV^l^ai^rtt, Aggregatio n/>° 
^y -yoffi^/Jf/Efll (Witfl/10) TctfCons 
e r v a t i v e t^jE i3?KlA g g r e g a 

Aggregatio n s<? y — $ <D{%%>fft 
^ffi (09x.fi 1/10) f^tA ggressive CO^* 
fR)i-^JEi~5r id J: 9, Aggregatio 

[0052] **3, y ^y h/W- y//n h 
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vy J*:r — 2 0 2 ^OD A g g r e g a t 

e £*Wcy ^^1»«^*#*»b3&Sfcofc»^^tt<Z>y 

1^7 0 0©fFttSH-Ag gregatey CO 
gi«««*&ilJnU Ag g r e g a t i o n^7^ 
^tH|L^R7 0 Hi. r0>&KW«*&fc#ItLTAg 

g r e g a t i o n y — y £rfh^i~3 J: 5 t-^EScl - 
^>r:i: ^"Ct^o --~C\ Aggregatey > 2 <D 

10 as8««i:i:tt, mtLmm^t' 9i-f \ o o a i n g s 

F 1 o o d i n g T?SfS Lfc^°^;y h<£>5*>, Ag g r 
e g a t e y >-y CD IS $R£rfEai LTV>5 t> <D<Dfy&mWr 
t5-tT?#«)5rtiSt§5o Conservat i 
veC Aggregate Ltl/^I^i: A g g r e s 
s i v e MA ggregate LTV^S^^T\ if<© 
< feVMKJfcfclAg g r e g a t i o n If «a*^;fc>5ito&5 
9,012 i^-Ti: 5 — g g r e g a t 

i on^^y^-y^l ~CA ggressive ftMit » 
20 SK««*:dS*i^S«|pjSr*-t*o tot, Ag g r e g 
a t i onA'7^^lfSft7 0 If*, {4fB»«#& 
7 0 0d^lBffc*SK11l«ft^aie>*tT< *r*b 

jftifc:L"CV^V^i§^l£tt\ Aggregatio ns<7 
y~y<Z>fiSSr0f3£ffi (MMl/10) iKltConse 
r v a t i v e(Djjfa\^-£~tZ>^h^£ 9, Sfc&tf# 
**^#S^tt**<-rSJ:5*ftiS«[^Ag g r e g 
a t i o ns<7* — ^ Ofii4:iR^: $ < 0 
[0053] $"T\ Aggregation^^^y— ^ 
30 K-|[?a7 0 l-eff*S*bfc«f*^9y-^ttAg g r 
e g a t i o nA°7^-^XR¥l!:2 2 0^j«$tu, A 
g g r e g a t i o n ^ y — ^ 2 2 0 ft ff 

SAg g r e g a t i o n s*? y -y ^P«y - KBB"C 
^^-T^o SI 1 3 te\ Hill OA ggregation 
^7^-^J»¥»2 2 0dS»ffiy — KfflTfTP^^y 
— y ON egotiation CO^feCOWtdOl 
"To y — KA, BM^"t"t?{^P arameter=0. 
5 T^f LTV^Bj(c: (7D-1 3 10, 13 11). 

hy-y <^t^eBWfSj@^:^^v y—K Affile p a 

40 rameter ^r^JE LT Parameter^O. 2 
{Ci-^>i:^ (7P-13 12) , 7 — KB fi Pa ram 
e t e r - 0. 2|^f LtV^ (7P-1313) 0 

[0054] ±j&(D£y^mm; — Fmx&mztbtcA 

ggregatio n^<^y — 9 ^^ff^Ag g r 
e g a t i o nfg2 2 l(ijH5>tb5 0 rttf- «fc 9 , S 

e g a t ion 221 Aggregation 

2 0 2^j5^f-r^»o ^tt, ^rtgfijjy^^f^h 
50 /l/-r^^P h^/^g2 0 o^*s(t5^fflj&a* 
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[0 0 5 5] 0 1 4f4»3©i8Wi^5 h#P^-ffi 

Sfc&S:* U 9 0 0 fi A g g r e g a t i o 
n ^iiftl*®, 901tt!l^ ^-^ffrS^ 

9, 9 0 2(iyyMiiAggregationm 
9 0 3 A ggregation ^Vu— ^ffM^S'Cfe 10 

* Lfc» i <Dmm<Dwm<D h v-mm&i&mm^m 

M{-3o(Z>aWB^S9 0 0, 9 0 1, 9 0 3^ii 

y 5 3 ^ - 9 1 mmyv ^ 
si 1 4 1 1 m<omm^mt ltwmbs^So 

[0056] Aggregation tTjV<— "f^W-^Wi 20 

9 0 3H mm<o^m])^9<D^^hv^9m\i(Dmu 

1 5(^-Ti: ATM/— Kl 0 0 0, 1 0 0 1W 

<7>»ay ^^Sr!J ^^JRtt<D|gM«t-l£CTAg g r e 
gat ion groupl, 2 ? M 2 oO^>- 
^-^ttSo - lWiy^l^Aggre 
gat e-*-5<Z>"T?te£< , ATM/— K1 0 0 0, 1 0 
0 1 mX*te 2 -ZXDWbM y is? (-A ggregate Stt 
3:i£M#£o *SIJ£01tJ:*3VNrtt. ATM/ 

— K 1 0 0 0, 1001 RB<Z>*ja y ^ Sr^/V— ^-ft-f" 30 
StSRRH ATM/— Kl 0 0 0, 1 0 0 1i:»l9St 
WcNode I TXDiz^tzJjCO; — Kf-^X., ffi^ 

/ — K 1 0 0 O^SATM;- KlOOlilDNod 
e ID^JV^ ATM / — K 1 0 0 0 A g 
gregat ion iSOW— ^thj^g: 9 0 3 &1T?\"—-f 
fti"5o ATM/ — K 1 0 0 1 ATM/ — K 1 

0 0 0 irt*8iJ<Z>ATM/— K (l 0 0 2 0 H^HM*) a* 
SHffiStbTifctK ATM / — Kl 0 0 l^Nod e I 
D^ATM/— Kl 0 0 2 J: t9^^V^t"t*5 t, ATM 40 
/ — Kl 0 0 1 t ATM/— Kl 0 0 2m<D%dmV ^9 
COJf/U— ^YtfiATM/— Kl 0 0 lrtOAg g r e g 
a t i o n ^/U— ^M-S^S: 9 0 3 ^f? 5 □ 
[0 0 5 7] ^fttfjMH Aggregation 

My ^^W«2 1 1 S:#BaLT, Node ID^gy 

oHdrSr^— ^ffc-rso y ^^JHf*3Sssfiai-5ftay 50 
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[0058] Aggregation ^VU— ^th^g 
9 0 3H ^S*UT«5SiJ##S:ft-^b. 

*»/-KiH^4fc3ay^^^iiu ^y^^/u— ^ 
as ^ o y >^ t ifco y ^ fr&7F*rm7Ut3m 1 6 t^-t- 
<t b tzr-? &$if& u y zstr ^ow—^ms^a 9 o 1 

fc^I/Ag g r e g a t i o n ^A— ^ii&l^Jg 9 0 0 
[0059] Aggregation {TfV— ^ii^q^g; 

9 0 0it ^^f-^^t^Bgy- K^a*ni" 

6o 3«/^K(7)Ag g r e g a t i o n ^7V— 7° 
iiftl^© 9 0 011 'Sff L&f*— * S: 3 / - K<£> y ^9 
y/u-^ip&^&Q o l i-ii^q-r5 0 
[0060] trfls—^ifejS&WL 9 o 1 n m 1 6 

M^LfcJ: 5 fc^— /— K<£>A g g r e g a t i 

o n ^OU— y^W-D^a 9 0 3 #5 <fct^A g g r e g a t i 

0 n ^W— ^iiJSP^S 9 0 O^aCTfife/— KC0Ag g 
r e g a t i o n ^/W- ^gflM^g: 9 0 3^bSttK5 
ir. -t^T*— #fc:t£v\ BI«/-KIBy^««2 l 1 

t y y-^wasi^ o 3<D^mt^m^^xmmi-v^ 

triTA'—'f&fcfSL^ y ^^tf#Ag g r e g a t i o 
n 9 0 2 Mii*trT £ 0 y m n A g g r e g a t 

1 on$H9 0 2it f^^tu^y is?jr/is~ -^m^ 

Aggregatio nX7/^^fg2 2 0T« 
«/ — Kra-C3?|ftSixfeAg g r e g a t i o n^N 0 ^/ 
-^MPi-Ag g r e g a t i o n SrffV^^ g/— K 
ffl y h^-^-<-^ 2 0 2 l^lfttSo 

[0 0 6 1] g /— Kffl y >-^^X— b7*— 9^<— * 2 
0 2(c»iWSixS^— ^t^ffilSriai 7(^-r o Bl6i}Sc 
^lSP^S^fc^^ % g|6-e^ia4c^No d e ID- 

y port ID— 2 -UlR emote por 
t ID-1) ^S*?l*tbTV^5<0(C»b. il7T1i 
2il(Z)iiyy^ (ilMy port ID- 2 
— ^aRemote port ID— l) t (mM 
My port ID— 3 — ^SRemote p 
ort ID-2) t^mm^thX^^^m^L-X^^ 

[0 0 6 2] ?5e*5 % Aggregatio n^^/— ^ 
^^^©2 2 OjiW^Ag g r e g a t i o ns<9 
/-^^LT. /— K<D*y ^SICIO^FO 
J: 9 L, # y ^/W— ^f%\Z. A ggregatio 

-(D^, y V^ff^Ag g r e g a t i o n^9 0 
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2teU y^^-^S^Ag g r e g a t i o ns<7J> 

~? &&^xmm y >-?mm%$\-w bfi/r 0 

[0 0 6 3] H!l 8f**4:|3j;VS5^*0!ta&>J&>5 h 
IH 1 1 *5<tVH 1 4 tBI— «F*»4RI— «fB»Sr*-*- 0 *H 

o©«ifg:7 0 0, 7 0 ldSiiip$JxTV^5 0 **3, 

^o^h^, Wxj^cpu, y^y ^^rrs^t 0 ^ 

colbf££rfM$) U ^Srmi 8i^-T l 3fgco 

ttSfg^at LT$Sfg£^S 0 
[0 0 6 4] ttfiBWflB^a 7 0 0 te, *5 Wr^© A g g 
r e g a t i o n/^^^-iotlJ ^^1fW^ s Ag 
g r e g a t e Sjft/CV^BSM^ ^(DAg g r e g a t 
e y ^ i£*5t*£P¥IB*, Aggregatey 

g7 0 0dSfFi»fttt5Ag gregateyv^ 

tt> y ^ ^A—^ffr^a 90ityy^ ^vw- r^fls 

^^©Aggregate!)^T^^ 0 y ^ 
^/S^Ag g r e g a t e y >^ ^{pTT&S 

^—^ffcs^a 901 t^x. b;h,sm 1 e 

?8:fiLtj3<rfCB^5o Aggre 

g a t e y ^ fdijotf SBfti^, Aggregatey 30 

I!iy^S^)tfI$X, Ag g r e g a t e y >-^*y 

*WhX, Y, Z^Aggregatey^^CSo 

g7 0 0 -Oj£JW«fc:#«> bixfeWfiffi3lS*fi, Aggre 
g a t i o nA B 7^-^H->L¥a7 0 l*5j:t/Ag g r 
e g a t i o n ^/V— ^W"*^® 9 0 3 t^x. £>;frSo 
[0065]Aggregatio n^7^— ^W"*^ 
a7 0 1f3\ ttfgffffi^g7 0 0KJ;oT*fcfc;h,fcPf 40 
Aggrega teyy^*^h!7-^|ffl*, 

< Ttf\ SfcAg gregatey >>#*y YV— ?m 
ffl*S:*6-<< S5*S*(^(-. Aggregation 

£\ Aggregatio n^^ — ^tt#y 

1 o£>9 , Aggregatio n^ 0 ^ — ^ 
7 0 1 tt# y ^ ^ — ~f1&<DA g g r e g a 

t i o n/<7 *—#<D\U*jfr#)Z>&fc1®^tZ>o 50 
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Aggregatio n^7^^^fg2 2 Of*. 
Aggregatio n>"?9 * — *fHM^& 7 0 1 XWt 

m S ixfc*Hfc»< 9^-*S:BI«y-KM ITN e 

g o t i a t i o nSrfTV\ US**" V ^W«Ag g r 
e g a t i o n^t9 0 2 idiiftr^So 
[0 0 6 6] mjy, Aggregation ^A— :7°fh 

W^Sc 9 0 3H f£ti£f¥ffi#a 7 0 0 ^ffNffij&SK J: 
9, PFa* J ?«l6««*S:*S-<<TJf. ^oAggr 
e g a t e y V^*s/ h !7 — ^ *I]/B*£* S-< < i^£>S 

9 * t*ffias*f fc; LTV^S ^7v- z/^fc S 2> if 5 ^SrSS'* 
S 0 5&U ttfg^ftLTV^^y v^^Vi— ^fc^b 

fi> *©y ^/^-/^*iy y^oQoswitS: 

So **3, Aggregat ion ^H"*^® 9 

0 3^fi^7w- ^fk^fT 9 Node ID^gy 

- K^a**:* v - k t <om<omm y -e$> 

S C 

[0067] Aggregat ion sV—^WrW-^Wt 

U fff^bfemi 6^-TJ: 5 4r-*S:4^t, y >- 
^ ^OW— ^ffr^S 9 0 1 & £U*A ggregatio 
n ^/U— ^ii^P^® 9 0 0 i-^^lSo Aggregat 

SRfigy — K^ii*nU SRBfty-K^Aggreg 

a t i o n^/W— ^ii*0^a9 0 0 tt N Sff Lfc^— ^ 

sr @ y - k<z> y ^/v— ^ff^a 901 \z.m^-t 

So 

[0068] y r/u—y'jp^m 9out m 1 6 

i^l^L/cJ: 9 *f u ^^gy" KCOA g g r e g a t i 
o n ^/W-^ff-S^a 9 0 3 *3 JztFA g g r e g a t i 

0 n ^71— ^il*p#a 9 0 O^iDtty-K^Ag g 
r e g a t i o n ^OV— ^ff^a 9 0 3d»bS*tKtS 

ir. *<Z)9 f -^^^:«v^. iS/-ffly ^tf«2 i 1 

£ y y_^^g|gp2 0 3^>rt^^(rS<5^T^{-y > 
ffA'— ^Srf^fifcLilCU y^tfSAggregat 

1 on#S9 0 2^IJqf5 0 !J^tf»Aggreg 
a t i o n ^a 9 0 2H {fr3c£*Lfc: y ^Vw— ^fi 

Aggregatio nA°7^^^g2 2 0 

r^p^y - KM-e««sixfc# y ^^s©a g 

g r e g a t i o n^7^-^4:S?i-A g g r e g a 

t i o n gy-Kfflyy^7f-hf u ^- 

[0069] Ekj2<D&mM<Di&m&, —m^, m~ w 

-VF^TCOy y^Ag g r e g a t i o n ^S* bigffi-t* 
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*&±fflW^fcJL^5il'fr£>Ag gregation 
[0 0 7 0] i20 te#*W0> h #n v?~f# 
(yfTPfl'—rf ;Peer Group) ^^^^^"0 

[00 7 1 ] (1120 (C1*dV^T, ^mW^\ t#7^tbT^ 
19, Peer Groupl400, 1401, 140 10 

Group nmm<Ds — vt V 
5 0 nftsMj kWfrt\,x^z>±<Dtoft\*, mm 

\a^mm^(DX 5 *iHd s &S3&^ J; 5 ma—- t 1 ^ ^ 

Pfd&^T. «-P e e r Group ^#^5^7 
— K (Peer Group Leader) 1480 
^oSV^FbI^VC (Virtual Circu 
i t) ^^^^^3^1 4 7 0, 1 4 7 1, 1 4 7 

r tic J; 9. JiiEco^Sffl^fcfc^^lSSI^^TV^^ J: 
[0072] — Kre-ci*-f"o3Be>ixfevc±"e 

tt\ ^tlftKOP e e r G r o u p Bfl i Z. L T 1/ ^£ 
y ^^^TS:B»b3£*-f*5o Witf P e e r G r o 
upl400, 1401 <DfR\Z.\^ 1440, 1441 

^2*^iyy^ffi6«^, *<zHf«S:vc 1 4 
7 0_bt?2flf»i"S o r<z>3aftfci\ i2lo«J:p^ ST 
{\L<DV"</UC0H e 1 1 o packet {dil^OLT, P 
eer G r o u p RUd if CD J; 5 * !> 3&Sfc5 <Dfa& 30 

tea^r 5 n t xftt>th& 0 

[0 0 7 3] EI2 1 M*3V^ My Node ID, 
Remote Node I Dft -^tv^HP eer 
Group LeaderOy — K I 
-?HC0My Node ID, Remote Node 
I Dfct, My^ffl^He 1 1 o%Mt&-fZ>h<Dt 
LT, WBUfcfiiO xFFFFFFF F^ASo ^^)S* 
W^He 1 1 o^Sf<£>^-5^ Peer Group R3 

g i c a 1 Linkft, #(lx.tf P eer Group 40 
1 4 0 0, 1 4 0 1 fBl\Z.fe2<XD y >^ 1 4 4 0, 1 4 
4 l&hZ><DX\ £<Z>tefcfc2£*3 0 tU, My B 
order Node ID, Remote Bode 
r Node IDfi, 1 4 4 Ofc^V^il 4 4 1 
!M£#ffi1-5 Boder Node (D^tl^tMOMcTiiL 
W</K£>Node ID^fttfSo SfcMy Bod 
er port ID, Remote Border 
IDt, 1 4 4 0, 1 4 4 1 (£> y V^^H^LCQB o 
r d e r Nod e^ifO/K— ^£rjT^3;$>£SEi£ 
LTV>5 0 rhbBorder Node ID, Bo 50 
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d e r port I D CO 2 0<©ffi"C— P eer 
Group FH]<£> y ^rfSS'J"Cr# <5 Q ^tt^ti^^y 
>^ l^&LT^ Peer Group Leader 
tt, ^/Aipor t ID£rfijt9^T, -^ix£: 

My logical port ID, Remote 

logical port I rxDifet LTl2i/l!i~ 
5 0 Logical link group I 

Dft ai!J y^Ag g r e g a t e-TSfe«)^*IJffl 
-r5IDT&0. t LfS] C I D T^fK^ y y ^ ^ A 
ggrega te^^>r^tCl^^ 0 
[0 0 7 4] ±|EcOj; JftHe 1 1 s/-fe— S*3:P e 
er Group L e a d e r Ps^VCit^U 

a 2 2 f^-r j: 5 %mmv£'r*9m-t& ^ti^x 

-K1410, 141 1 r$Xt*<D£ 5*8fc«*tf— J^#-*r 
kl:&^Tg^c$*K /^o^H-^tWOL o g i c a 1 1 i 
nk group I DttfRT/jrO^Sr^JBr-rS^lir^-x? 
#-5 0 ^^1n Logical link group 
I Dtm CfraS y ^ f2 A g g r e g a t e ZtlX 1 * 

[0075] ST. 020 t^V^T. Peer G r o 
upM^h#P^H*«&^^S»£\ Peer G 
rouprtOttSy-Kl 4 80^lt gPeer G 
roup ^(D-t^XCO h tfv v?— ff Wi%1&<D Peer 

Group i:»UBB*t50t?iift < , /— KHv 

^^5>«rit**bS h>Kt3^— ««S:Ag g r e g a t e 
LT±ttWt (Peer Group) f^l^T htf? 
v tf ffi^^J^^tT 5 o r^^^ilTtt, Peer G 
roupX. 1 (1 4 0 0) It Jbffi PeerGrou 
p fcl*3^T. i^iy — KX. 1, Peer Group 
X. 2 (14 0 1) fc\ ^1^ — KX. 2, P e e.r 
Group X. 3 (1402) ttlfeS/— KX. 3^1 
T*3SStb, tti^-KX. 1, X. 2, X. 3^1^ 
»co8feay ^^TffiJR*4^TV^5 J: K/Kn$^- 
«f«i5SX»**t, rcotf^fi-^n^tb^TffiOPe e r 
Groupl400, 1401, 1402 facDlT^X 
<D/—h^tm&£tlX^^&o 
[0 0 7 6] ^rT^l/- KX. 1, X. 2<Dm<DWa 

iyy^i45o, 1451 tttti^tifom yy^H 

4 0, 1 4 4 1 f£#J&U iftS/— KX. 1, X. 3££> 

ra^a&a y^i 4 5 2it y^H42 

t5 0 f&ffl 9^ 1 4 5 0, 1451, 1 4 5 2ft A 
g g r e g a t e LT^^V^ V >^ Tfc5 0 — US 
KX. 2, X. 3M©»iy^l 4 5 3tt, «I 
y 1443, 1444 j&S— A ggregate 
*;h,T^5£i:Sr*b"C^5o 

[0 0 7 7] Will Peer Group X. 2 (l 
4 0l)O h/Kni^-«rttS/— Kl 4 8 0^ Ag g r 
e g a t e LXSSt^l'p^i^fcff S {&(DP e 
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e r G r o u p t <£> Fa 1 ] — K (Border N 

ode) 1420, 1421, 1422, 1 4 2 3 
tRU Ztb&S t a r Sl-gMSLT, flMSOKl 1 4 9 0 <D 
X 0 * JgMififHSrfT 5 o Jbffi Peer G r o u 

p ICt3ltl)^iy V^^Ag g r e g a t e • 

^Ag g r e g a t e TV^Sfc*. iffifil 

h^tz Jb&»£^ ±fE«E#y — Kl 4 2 1, 1 4 2 2 
h Ag g r e g a t e LTififfi h# * ^~£:#i^>ii:-r 
^^. I49i0i5 4»-45 O io 

[0 0 7 8] M2 3\*m6te£Zfm7<D$£WfcfafrZ> h 

-<fc*ISS:*a-rs«ffiSr»*>, Wfc l 4 8 0<z> J; 5 * 
Peer G r o u p ft<DRitS — KdS*«ffiSr#i~ 

T 1 >r ^sp-fv h =i/U^a 1 5 0 0, Tfc Peer G r 

oupfflyy^f-ff-^-^isoi, ±ffip 

e e r G r o u pffly V^^^— h^— ^^<— ^ 1 5 

0 2, H e 1 1 o -fv h 1510, T{£P e e 20 
r Groupffligy-my^tf#1511, ± 

fiPeer Gr o u p J8»«y - KB y >^ttf« 1 5 

1 2 , Tfi Peer Group Border No 
d e 1 5 2 0, <Pmj&i£i¥f&¥m 1521, T 
opology Aggregation fH>^l£ 1 5 

2 2^oJ:tJ ? Bo r d e r Node Aggregat 
i o n?9l 5 2 3(^)1 0 ffl<Z>«fi&^Sa>£>«fifc£;h, 

s Q **3, ei 2 3 \z.7jk~fm&n. wiacpu^^^y 
ftttfc (ajsc^^^^vflc^^y*) 30 

[0 0 7 9] £*T\ Peer Groupl401 F*j(£> 
ft*/-Kl 4 8 0*s*»fiBSr*r*"Sii*S:WteLT, 

[0 0 8 0] ^n — (He 1 1 o) /n F^/l/fgl 5 
lOtt, 13 2 0 121*31*5 PeerGroupl401F*3 
— K/ctt-e&< , ±ffiP eer Groupl 
4 0 4rt©B»y-Kfc»Lrt>, H2 1-CK!flLfcJ: 40 

(Hel 1 o) /n ha/Ufai 5 1 O^Bffi/ — KM 

9 £ 0«:fTV\ TffiP eer G r o u p/B»S/ — K 

««i 5 i uj:*^>««sr»ift-r4„ ^T&mms- 

K«y isftitm 5 1 ittJBl75SJB5<^»M^**o 

»«Bic*5^a»«y-Kiwy^«#2 i lfcss-t- 

So — *\ /n C2 (He 1 1 o) Fa^ffti 5 1 

O^lfiPee r Grou P m»Ky-K 50 
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ft?KS;T% Jtffi Peer G r o u p fflWHK/ - KRH y 

is* mm s i 2td^^tsffi**&jrti~5o 

[0 0 8 1] !)y^r-f/^r>f^nM/^ 
Si 5 0 0H TitLP eer G r o u p t^<0^<0 J — 
Kt fflf«SrX*-rai:i:|jij:9, TffiPee 

rGroupffly b^— ^-<— ^ 15 0 1 

t^h^ta^jfiSrfifftSo l^TfiP eer 
Groupffly^^ h"f—?^<—^ 1 5 0 1 f3 

jg i Jbmm 5 <^38Kco*jSfio5jgffi^t3tt sfl&y - vm y 
v^^t"— h^-*^— ;* 201 *s j:t*g y — Kffl y ^ 

Peer Group rt<Z>ft*7 — K (Peer G r 
oup Leader) it U ^y^— — y^^f V 
//n hn^Si 5 0 0\C£ 9, _hf£P eer G r 
o u prtcoflaoolfea/— Kfc h^n v 5 — if*Sr^»-r5 
itCTtB-efc9, *JftKlJ: ?>_LtfcP eer G r o u 
pcoy is? Ts^r— hy*—?^—* 1 5 0 2(1, -^c7> 
o^-*«S:ffi#tSo Tffifc-tffiOP eer G r o 

[0 0 8 2] r^t, Tf&P eer Group/Byv 
^^r-ff^^l5 0 1^HU, Tf&Pe 
er Group Border Node Jfcttl^JS 1 
5 2 0f3\ ffi<Z>P eer Group «!:ijRLtl/^B 
order Node Srftftt, ^O^^F^^ 
ftffil 5 2 1 {^ii*Pi"5o ^M^ffr**© 15 2 1 

s 0 *ra^*ffr£*a 1521 <D%m%m 24% 

[00 8 3] i20^Peer Groupl401F*3 
<D%0M htfv^—i: 1 6 0 1 t U ^<£>tf>^ftfl<£>P e e 
r Group £gc LTV^S Border Node?: 
1, 2, 3, Kir-TSo *<£>£3\ 1, 2, 

3 , 4 CO/ — KM* Ful ImeshillJ^ "CS^Bc 

l, ^n^jv^y^^^^^ffl^^iixeftif^Qossr 

oTfiJ^STSo rc0fififHllj:oX1 6 0 2Sr#5 

*a.a^, twaMfai 521 cofTi^ra^s:^ 
ftta-efcSo 

[0 0 84] AfrWf^fi^ iti" H 24^1601^)h^ 
ni/— (Cl*3l/^T, Border No del, 2, 3, 
4M&@U Border Nod efl^ft/h^^ h^l 

W^tfBorder No del, 2 m<D V is? =i ^ h 
c 1 4S:*^5S^ d 2 Sf-Tj^-J: 9l-l->4^(^ffi 



(15) 
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tie, fcSWiiSffifcifO 3 * hfcH-It, v^-Tti^yy 
-^^V^{Cj:ot, 2*<Z> 5 l*<7)*/h=i^ 
hSSS«r»tRU *:<Dmmz.%>tfZ> V is? f>£ c 1 
4ifS 0 c 1 4(i«SOQOS, o£ >9ir/UJ^Si^ 

(Cell Loss RatiojCLR), ir/Vfe 
j£j§2£ (Cell Transfer Delay;C 
TD) , ±/Umm*$>b^ (Cell Delay Va 
riation;CDV), gf*: V ^?M& (M a x i 10 
mum Cell Rate;MaxCR), 

(Available Rate;AvCR) 

4<7)4 1 WS^t^y^^^^hc 1 2, cl3, c 
23, c24, c3 4^§r^^t^ 0 
[0 0 8 5] Topology Aggrega 

t i o nfHt^^l 5 2 2fcJ\ ±fB*Pfl?K5S:^fc^BR^ 
T o p o 1 o g y *^^S;{-^lft"**5o T o p o 1 o g 
y'S^sS^fi, 00***3 ii 9 *Sffl3£ Six, [EI2 4C0 1 
60 3OJ; ?%;¥&<7)QOS<Dm&£LXm—<Dm%tZ> 20 

M^ff^ (Symme trie Star) ^ 
1 6 0 4<D£ 5 i^^Q O S i 5 ^ 

^(DJ&^Z (Ass y mm etric Star) 
1605CO<fc5^Assy mm etr icStar 
m<D h#*i?—\£$lblZ.B order Nod e fBl\Z.s< 
^ /<^W$&&lB7LtzM^ (As symme trie S 
tar+Exception) 3 ffi 9 COjfif^ffi 

aBftW^iEIEltfJffSrffSo TffiP eer Groups 

j — vt v^fo&ffimm (h#o^) &A g g r e 30 

gate Lfc3teS<^iedtt£tt\ 1 6 0 3 (D S y mm e 
trie Star, 1 6 0 4©As s ymme t r i 
c Star, 1605<£)As symme trie S 
tar +E x c e p t i o n <Z>HHf£itt < ^^T. 

^"5^^ril^-t"^> 0 S y mm etric Star, As 
symmetric Star, Assymmetri 
c Star+Exception <0^\Z$k%§tifiW& * 
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MfcSfctf^ Symme trie S t a rt'M^T' 

&L#tf*U^ ftCl^As s ymme trie S 
tar -ttb-Ct>^:«>fte> A s s y mme t r 

ic Star+Exception k\s^?MX&$£&) 

[0 0 8 6] KT^^BBjea^ F^n^Ji^^ 

s^top o i o g y^a^s^asm-rsfflssriiiw 

[0 0 8 7] QOS\Z.\tt% <t>\'fX±A'&3&& (C L 
R) , (CTD) , ir/Uiiffi^fc^ (CD 

v) (DXotem&iiio-r^xiDyyf&s^t—f&m 

itive Parameter^, S^C U ^^Wi 
(MaxCR) , a*fflF« (AvCR) (DXllZ&Vls 

tU£ Jrl\ Non— Additive Paramet 

S Parameter ^ffcS^^ h/^"C^^$tb. 

h^r-iaai^^xfcy v^^rigi2 4<^ ( c ) , 

(d) , ( e ) <D£?teKmxmsi~tz>o m^m^ti 

'So 

[0 0 8 8] *r*S:»Ai-*fc«)fcjK»ftfflf*S:S« 
t5 0 r i 0240(c), (d), 

(e) (D%Li£JLW:(D& ]) y^^^L ink me t r i 
c s -efc<9, C i i h/W*I3 2 4(?)tW^ (b) 
©Link metrics Tfe<5 0 £AT"C* r i (M 
axCR) , Ci j (MaxCR) ft if t fBSi Lt 

5 0 S*ttl-tt*rw»5t (b) twm (d) £tDfH<z>iS 
ffil#Sr*»5^sS*fc*So Wm (c) , (e) f^o 

[0 0 8 9] 4j|B^SC (b) (d) «r#«>5*: 
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Mi n { r , (MaxCR) . r , (MaxCR)} £ c, 4 (MaxCR) 
Minln (AvCR). n (AvCR)} ^c^CAvCR) 
(r, (CLR) + r, (CLR)) ^ c, , (CLR) 
(r, (CDV) + n (CDV)) ^ Ci , (CDV) 
(r, (CTD) + n (CTD))^c,, (CTD) 
r, ^0 

(i. i=0. 1.2. ) 

[0 0 9 0] 5£ I*. Ag g r e g a t e Sri"6 * 5-<<*#<> ilSJifcS^ < T^c — 

j5MLJ:5 £f**-C*5>9, tf$83r^UgV^K:*£>J; ? iil: «fc 9, Aggressive Aggregat 

tV^5T7°C2— ^"Tfe 9, Conservative io nffi£:5fc#>-S £ k&X°$ £„ 

Aggregat etSWl^StS, — *\ [8:2j 

Minir, (MaxCR), n (MaxCR)) ^ c, , (MaxCR) 
Min {r, (AvCR). r, (AvCR)} k c, , (AvCR) 
(r, (CLR) + rj (CLR)) ^c, j (CLR) 
(f , (CDV) + r, (CDV)) £ c, j (CDV) 
(r, (CTD) + r, (CTD)) ^ c, , (CTD) 
r, ^0 



(i. i=0. 1. 2. ) 

[0 0 9 1 ] KTt'li, C o n s e r v a t i v e A M, ffifB&<fti- 5 t , CSfc 3 D f,tb5 0 

g g r e g a t i o n©f^^|i:ioTlllSSrt * [f3] 
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r, (MaxCR)= Ifinfc, , CMaxCR)} , j = 0, 1,2, 

r, (AvCR) = Min jc., (AvCR)} , j = 0. 1.2. 

Min : x 
subject — to 

(fi(CLR) + r, (CLH))^c, j (CLR), i, j = 0. 1,2, 
Cr, (CLR) + r i (CLR))-c a j (CLR)^x, i, j = 0, 1,2, 

Min : y 
subject — to 

<?! (CTD) + r, CCTD))^c 3 , (CTD), i, j = 0. 1. 2, • • • 
(r, (CTD) + rj CCTD)) - c, , (CTD) k y. i, j = 0. 1. 2. 



Min : z 
subject- to 

(fi (CLR) + r, (CLR))iCi j (CLR), L j = 0, 1, 2, • 
(r, (CLR)+T j (CLR)) - c, , (CLR) ^ z, i. j = 0, 1,2, 



r, ^0 

[0 0 9 21 £X±£ 9. f^yy^gi (Ma x C 
R) , »5feflf« (AvCR) r i £>fif 

Ci j ( i j=l, 2, •••) <£>ft/HS«r* 

fc5£fc^«*fc#a&&*Lao — -fe^ft** (cl 

r) , -fe/uteaifflji (ctd) , ±/i<>mMt9>t>g k (cd 

[0 0 9 3] £ ~C> rr-C, 78MB (c) fi»IB (d) <o 



«f9J*»-&"C*>9, r i = r j^5»^l; 



[0 0 9 4]fl(c)lt«l(d) -C*»fcffl[Srtt 

©ci j <Dmtte&<!?m%z>M&&&>z>o ^t&irtMD*: 

$£1>mtttt)iz.i>ik t>*:#^y ^SratA ^y^ 

tfSk-l (e) {£*3V^"t\ y ^ k - l 

M24 (e) coJ;?>M, /q/^yy^SrMU * 

i-5ri:i:*5 0 H-Ksttt (d) ^#*fc5ti:IBMiil«£ 



[0095] H124 (a) a>e>i^ei 

(b) (b) frbmmm 

(c) , (d) , (e) ^<Dm&k<D2&m<Dmm&m 

A,-r?v^ 0 rtttt. ^ffi (c) , (d) , (e) ^<!>& 

Six * h#n^— Lfc*o-Sbt?4k-C<7?iKKS:«Sfc9 

?fctf>, mmtfatVT (b) ©^BB^SC^SClftb, 
40 (b) (c) , (d) , (e) (OUftttt^X&mk 

[0 0 9 6] Jt, Topo logy Aggrega 
t i o n ffS^a 1 5 2 2 Xm 2 4 (D ( c ) , ( d ) , 

(e) ©*s»^#bixfc««>«! ! ai: irit 2my>^K. 

ixfcJ&RS:. *<Z>**-bffiP eer Groupffly^ 
? hr — f^—* 1 5 0 2 Sffil/ - K<£> 

rtffi h i^-£^?-£r t LT{£#i~£ n i XhZ> 0 
[0 0 9 7] m<Dlo\^ %$7<DmW\^M1rZ>t><OT\ 
50 c?£)f£ Topology Aggregation ft I? 
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3^:1 5 2 2X%bi^ti^^, Border Nod 
eAggregatio n^&l 5 2 3 \CWLX£XT<D 

[0098] Border Node Aggrega 
t i o n 1 5 2 3ft, iiffiP eer Groupffl 
BUS/- KM y 5 1 2*»6>, Ift^Bo r d 

e r No d e HJ(Z> ]) is # <D\/ ^-ftlffi V ls# Ag g r e g 
a t i o n LTV^S^SrfS^ t> LA g g r e g a t i 
o n LTV^SW^MH -hlEAg g r e g a t i o 
Stffll/^Border Node(^)^, SSt^B 10 
order Node CO A ggregation Srfr 
5 D «lx.tfia2 6^*i-<fc X. 2<£>Tf£h^v ? 

—COT opology Aggregat ion d 5 iS^P 
<D%±m7?y&&b, Portl, 2, 3, 4*>&*5haK 
P^tSS^iirftSo #Por tl, 2, 3, 4 
ttHttTfifc«>X. 2<OBorder No del, 2, 
3, 4{£tB3L"Cl^5 0 r. X. 2, X. 3<z>ifflM 

«2*0!J V^2S#ffiL"C*5 9, -tixHP o r t 2, 3 
i^i«yy^t*>5 0 t> L^(7)2 0(7) y >^co 

g a t i o n ^rt? 5o ^ CO £ Border Nod 
e Aggregation 1 5 2 3 Jl Port 
2, 3 §r 1 OCO PortC Aggregate *t*S 0 
[0099] Border NodeCOAggrega 
t i o n §rtTo/c^-^, Border Node Ag 
gregat ion ^g: 1 5 2 311 StfQ O S (£>{il:£: 
f+S LBt 0 BPt>. Topology Aggrega 
t i o nff-j^® 1 5 2 2T?»fettfcR» h^ov*— 
Potrl, 2, 3, 4-eo55{ElS:»9 jSLXW^ifcO 
T?$>9* Border Node2, 3 ^ A g g r e g 30 
a te^ntPor tft^l, 2, 4 (D 3 Od^o/c/c 

«r*«>ii:u &vis?<DQos&my^xm^ftM%:ft 

^^fcfe^tl JtffiP eer GroupU is ? 7^"t 

[oioo] m2 7ii»8©«wjc^s h#Pi;-tt 

«K^«<^SI16<Z>^llBo«tB«^Sr* U Bl 2 3 £ pq 40 
— «S5#«:^ L> 1700 Aggregat 

n tiWS&MSBtl H 2 3 CO h 3|f n i?-fflf«Saft3g 

TV^ 0 #3b\ m 2 7 fc^-r^Efl Milicpu, * 
y ^%#1rz> 3 ^ tf*. £ ffrHft^ ^ a l 
fcBMMKft: <«»^ *y«) ir-C*a 

£HI 2 7 d^i lfi«)»ffi#ai:ttaffi$^o 50 
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[0101] Aggregat io n^?* — ^3St&^ 
© 1 7 0 0(1 PMgf&Sy — K£ Aggregat io 
nv^pt*— ^£:3£BW~5o ^t5Ag gregat i 

0 n^5^— #^>WSria2 8i^*-t"o StTiEco [» 1 ] , 
[»2] ^fhWS^Mi^fcJ; Aggregat 

1 o n < jfrltfX* Aggress ive^Co 
nservat ive i/^&tU -?:*t-€ftt©flS[S:*4?)5 

^tAg gregation metho d/^^^""^ 

-5 0 Conservative Aggrega 

t ion<hAggress ive Aggregat i 

0 n k<Dffll<Di?<D< ^EAggregatio njRJ^ 

[0102] Aggregat io n'*?*— ^t&^ 
© 1 7 0 0 Topology Ag 

g r e g a t i o n fh^S 1 5 2 2 MRSitSo SIS 
ff*^a 1 5 2 211 ^COm~ «fc 9 , Aggregat 

1 on^^liLT, ifSLim tr^bE^r 

h#*^-ffi«te±ffiP eer G r o u pffl 
y^^r-hf u ^^1 50 2^ gfra^y — 

[0 10 3] H 2 9 liS 9 h 

m^mscomm(omm(Dmmm^7jk u h 2 7 1 in 

— «P#£*U isoofitttgfFim 1 

8 0 1 teAg g r e g a t i o nA°7^-?f|->f St 

fcs 0 *mm<Dj&n<D f»«x*s«ti a 2 

7 co h/Ku it«3S»Kff^«*J-, ^^l:2o« 
i6^Hl 8 0 0, 1 8 0 1 3&Sii*n£;h/CV^o **5. El 

2 9(^fltH iiffCPU, 7<^ey#£:^Ti~£^ 

a — ^co»f^Sr»J»U ^^t°^-^^l2 2 9^i~l 

[0104] tSffifftili#& 1 80011 &5 Wfj£<z>A g 
gr ega t i o n^7^^l^ioTP e e r Gr 

0 u prtCO h/KP i?— 1S«d s Ag g r e g a t e &tlX 
V^5B#C ^rCOP eer Group rtfcliStt-SPffi 

Peer G r o u p^y h!7-^Wffl*S:ffffi 

^ 5 Ag g r e g a t i o n'<9?*— ^lUfgl 8 0 

1 (-^^ ibtb^o 

[0 10 5] ^r.T% HI3 0 Id^L/c £ 51^ 
— KS^Ag g r e g a t e h^Pi^- tt^ # P o r t 
k<Pfoj&c ore t©m©QOSA'7^^, tl/i^ 
Port ^ — ^ (Bypass except 
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8 0 0 & A ggregate h tfv -J— 
S«t5r i*T£3 0 

[0 10 6] Peer Grou p|*9^*3*tSI^ 

ffl^Sfctt, Aggregate h/fD^^lffltt^ 
(DPeer Group Srii CT=^^ V&rf^Ab 

J: o t LK.±^*9 ^*<z>5*>> yy-^j^oo 

ZkX*hZ> 0 Peer G r o upft©h#py-*| 

!)Agg r e s s i ve (CIA ggregate"t~ 10 
££,^;£>PeerGroup Srfljffl-T^ h 7 7 << y 9 

[0107] IC, Peer Grou p<D*y h!7 — 
^flJffl^fS, Peer G r o u prt^tliy 

0 -CS>ntf^#S!)*iJffi **uTi/^^r ir &r#*i-5o 
Peer G r o u p \H<D h tf$K£:fc* 9 C o 20 

nservat ive f£A ggregate b~t~c?<5 
t, *5 ; &?><*IJffl*ttOtrifi<5#, ®i-Ag g r e s s 

itX 5 «i:*»Ij:i*S*o*#v^1B^*o"C b£ 

[0108] &*3, Peer Group ftl^lottSff 

1B**3J;£J«P e e r Grou p <Z>* s/ hy — ^*Uffl* 

T#>5 0 {fib, h/K^i?— s y mme trie A 
ggregation* ^^iTA ggregate 
£iX"C^5fc:«>, i?<0 As g r e g a t e F/Kn^ 30 

kcofyomv v^i^iSb, ^<£>£ 5*F«1Jgfc:*oT^<5 

)&^*J3£dSfflJB|-e&5^i«>, fllfctf, Aggregat 

flJJS*S:45-P eer Group Lead 
e r*JS9cD/— K*feft#>, *ixW£bT-*s/ M7 — 

[0109] lS4i©A ggregatio n^ 0 ^;* 

ftor tdSpIflBtftSo Aggregat io ns<7j* 
-^tfffgl 8 0 1lt ttffiffMifli^Sl 8 0 OfCcfco 40 

ffcS-^< BifeS^lRjM, Aggregation/^;* 

ggregatelly^s' h ? — ^ *Jffl**Sgf^S 

tz. bT^&^SHH^tt, Conservative A 
ggregatio n M\Z$m%& bfc 9 , B§{lt£:iii#> 
rifi««*S:JiW > fc9 b, J»^y M7-*fiJffl*j&S£ 50 
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^^/cbTW^^lCte, Aggress ive 
Ag g r e g a t i o n ffi!»-*J»S:» bifc. 9 "T 5 £ t 
T% Aggregat io n ^ — 9 <^ffi&ikiS<fifc: 
i&3€£ii:T^< 0 

[ouo] ^\ yy^^f-b/^r^^//nh 

n/l^J£ 1 500*, ^»JW*5fJftT?*< , JtfftP e e 
r Grou p^!i 1/9 ^"r— h"r~9'<—* 1502 
fco, g^iy- K<Z>|*9ffl5 F^o^S$7"^I^J 

<a3afc«r?T5«J«<0»£- % tttESfl^i 8 0 OcolMffi 
^ICAggregate h /fn <7)ffiS&tt 3§fi£rii 
>taU Aggregat io n a? 7 * — 9ftW^& 1 8 

0 1 tt, £Ojg&1t«fi&<>;%jSbTAg g r e g a t 

1 o n/N°7 ^ - ^ ^D-ftS <t ? i^tS ^ H 

6 0 ££T, Aggregate S^-<£>fe&f£« 
*fi[^raSfc9^F 1 o o d i n g £*LT, S 
SUc!) 1/9 — hcoW^S^r £Tfc9, Floo 
d i n gX*§:{t\^fzs<tr<y Y<Do^>, Aggregat 

e <^^fa*|salbTv^5 l ^)(^co*s:st^-rs 

1 T5R#>-5 <*: <5 0 Conservative 

I^Ag g r e g a t e LT^§#^^ Ag g r e s s i 
veCAggregateU^i^K\ ¥<D<h 
V^Kt^Ag g r e g a t i o n tf #*S*> 6 **** 
<9 , — «fc A g g r e a a i v e Sfcgff 
if ^£Mft£r^hh> t£oT, Ag g r e g a t i o n /< 
=7 * — 9UW^& 1801li, tttgfNffi3^ 1 8 0 0^ 

K!pS:^^tfcbTV^5^if 5^SrW3£b, 1¥«^LT 
V^l^Sl^l^teU Conservative Aggr 
e g a t i o n{&]f^Hi~6 r t ^ J: »9 , SS§tt#4* 
-e^5f£tt^ N ^<^S J: 5 4tatti-Ag g r e g a t 

[0111] ST, Aggregat io n/^^ — ^ 
ff-^^1 8 0 1 TW-»Sttfc»f^5^— ^fiAg g 
r e g a t i o n^°7^- ^SSlft^ai 7 0 0^«S 
tb, Aggregatio ^^^^©1 7 0 

0te\ 9f«Ag g r e g a t i o n^7^— 9 %®mW& 
I/- KMT3S*b, Conservative Ag 
grega t iond^Aggress ive Aggr 
e g a t i o n b <DT%X ¥ <D < h^^<D Aggregat 
i o n»J^&^T5^5£^tt*HfiS«^oV^TOffi*2^ 
^i-^» 0 r (OfittT opology Aggregat 
iontHfgl 5 2 2Ci^ 0 ^tbdJ; 9. ffV 
*fft^7^— ^Sr^<— ^(-bT. Topology A 
ggregatio nfUfil 522*, Aggre 
g a t i o nC^ffi^rffilEb, JbfiP eer Group 

SflJh^n^-*^— ^Sr3E«fi"5 0 *bT, -^^^ 
Jiy >9^"r— h/is—T -O'9'^v ha/^Sl 5 0 0 
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[0 112] &±*&W&&<>i>*<Dm&<Oj&ffil&mTX 

[0 113] »6 38W75^JB9 38MT?tt, TttWirtf) 
^S^t^Ag g r e g a t i o nSrfeofca^ ±{£ 

g g r e g a t i o nftWrS:* 6 9*W^»UT 
[0114Uy h!7-^t£S£iWf B £ bt\ Pf» 

S»Kfl!*lHl»C (C r a n k b a c kfg) tfS&5 0 * 
5Ag gregatell £>5VS2* 5/ h!7 — 
lLT3^'>a V&S£:£bJ:5 <>: bT5fccHScbfc»£\ 

-C&£ 0 ft^-fc yy^t*3^^i/3 f # s fl|^"T? 

Agg r e s s i vetCiyy — F 1 ood i n gt 

[0 115] 

[0116] »«y-Km-eK»&^«**iftu 

A - B RQ (35 |B] — y V ^ Kfcf b T AftiJ ©SjRS# ^ t B ftij 

-5 0 

[01 18] BWSy-KKI^ttfty^^SrSiaUfciaK 
[0 12 0] PfflB*s/ M7-^M*5^T, ±ffiy — Kj&s 
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-Y^P^coy- K£> 5 K^-Y^irg&jRbTV^ftHL 
mm* Lty-ffl T?SrSi5JKJ h * f-ff « £ *5 S v n 

10 y by-^dk^t Lxcommmm^mmm^m^ 

[0121] T0Lh^4 ^ra<^a»y >>#<d— o&s^ 
[0122] ±{il/ — ^mxmmKm^^v, z<om 
[0123] yy-t (Dmmm^m^m^^m 

[0 12 4] £A±0>fc** *««ft»JB»*^y 

30 ^d&v^T, #^art<^y— KM, fcSVNttKHM^y 

SH^^^v'ayfpI (^^y^^^y^—t^ (Q 
uality of Service;QOS)) tf ft 

S:aBSttf«i: brfe5lv^|2:5£»bT, 

ftSbVY^ (Peer Group) <D])l^^^ 
^ « / - KO h tK p f — If « ££:T ^>K^Y> 

40 ggjfSr^^J;^ *y h!7 — ^^flci bxcoffijestf 
[Hffi©«i**»Wl 

[01] h^p^tfi^i^ML^ 

s/ hv-? (Dffimftm&Tjk-tmxtb&v 

[02] »l(W8«W5 h^n^-«f«3EiftaS«<Z) 

£^-r 0 -e 6 o 

[@3] He 1 lo Packet X*^ *) t V £*l£ft 

[0 4] RSL/-KIHy >-^tf^rt^J^i-0T'fc 
50 So 
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[@5]Aggregatio n^7^"^¥W88 
J — KfH Xff y s<7 —<5? CON egotiation<£> 

[@7] y V^tf^Ag g r e g a t i o n^gWS, 

ims] y ^?mvk<DmwmT*hz> 0 

im 9 ] mm^m v ^mm y ^ f-^j-r & i s 

[iaio] mmv&m v is# zmtm v ^mm-rz 2 

[Hi 1] mz&mwiz-fafaz htf*i/—mm&t&mm 
<Dmm<Drm<Dmmm&&7*'rmxtbz> 0 

[012] Aggregatio ns<7ji — & k Ag g 
r e g a t e y &Q$m^te V V? — ? 

[(Hi 3] 0 7£>Ag g r e g a t i o ns*? 

m^m$mm/~h*mx*rt?s<9*— ^^Ne g o t i 

a t i o n<7^ft<7)#iJ£^-HT£>£ 0 

[en 4] m3<Dmw^frfrz> htfvz?-\%m$ifemw 

[015] Aggregation ^ffJ^Sfcl 
[016] Aggregation ^Vl"- ^f^^Sas 

[017] gy-Kffiy ^t— h^—f^—xizfe 

[018] »4*5J:W!B5^*WKd^S hTKn^-tf 
#^^B^^^^S^^filfiSc^^i-0r-fo^ o 

[019] y — y'f&CDA ggregatey^ 

[02 0] PBB#J*PNN I /l— ls{fco is 
<XT?fl'—Zf ;Peer Group) «J* 3:^1-0 

[02 1] Wm^^—^J—V<D^X2—^yV(D-7^ 

[02 2] ±ffiP e e r G r o u pfflWffi/ — KPflU 
^ ^ ft fll Sr*iia ~C&<5o 

[02 3] «6*5<tt^fB7 05*WtC^S h>Kn^HS 

[024] ^BB«JS:^#ai3 ±tf T o p o 1 o g y 
Aggregatio n ff-^^M3iftf^0T-fc£ o 

[025] tfra?ea;fpfi8*ja©««RWH"es>So 

[026] Border Node Aggregat 
[02 7] jg8«)«WI-^S h*ni?— «f«3t««« 
[0 28] Aggregatio n s<y ^ — $ <Dffl&7F 
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[029] m*<D$mte.frt>*z> mmtmmw 
<Dmm<D&m<Dmmm&%7F-fmxfoz> 0 

[03 0] tttgfWffi^S^Ag gregatehstfn^ 

1 0 0, 1 0 1, 1 0 2, 3 0 0, 3 0 1, 3 0 2, 3 

0 3, 3 0 4, 3 0 5, 3 0 6, 3 0 7, 1 0 0 0, 1 
10 0 0 1 - ATM Node 

110, 111, 112-h#n^«*$»8| 

1 2 0, 1 2 1, 1 2 2- ATM Switch Ha 
r d w a r e 

1 3 0, 1 3 1, 1 3 2, 3 1 0, 3 1 1-NodePfl 

y is? 

200, isoo-y v^^7^— h/w- ?v h 
201 — Kfliy hf—?-<—^ 

20 2 1 0,1 5 1 0-He 1 1 o/o h^/l^B: 

2 i l-igy-my^fis 

2 2 0, 1 7 0 0 •••^^)>Rft (Aggregation 

2 2 1, 9 0 2-y^|fW (Aggregat i 

0 n) 

2 9 0, 1 5 9 o-f&y — KirOA— ^IffS^Stfe 

2 9 1, 1 5 9 1-ig/-KtOy^tfSM 

2 9 2, 910, i 7 o i — BWK/ — Vt<omx^^ 

3 2 0, 3 2 M7 — ^rt hzjfn^— ffif« (To 
30 pology Database) 

3 2 1, 3 2 3-|gyy^tli (Neighbor 
Link Database) 

700, 1 8 0 0 •••VkmWi®^& 

701, 1801--*Aggregation^;77*— $ 

900 - Aggregat ion ^/U— ^ii*P#a 

901- jy? ^ffril^a 

903 ••■ Aggregat ion ^fh*^® 

1 2 0 0, 1 2 0 1, 1 2 0 2, 1 3 1 0, 1 3 1 1, 
40 13 12, 1 3 1 3-Ag g r e g a t i o n Par 

ameter Negotiation ^!(H 
1400, 1401, 1 4 0 2-lTiPeer Gr 

0 u p 

1 4 0 4 - ifipg® P eer Group 
1410, 1411, 1 4 1 2-»±{4BJigfeay— K 

1 4 2 0, 1 4 2 1, 1 4 2 2, 1 4 2 3-Borde 
r Node 

1 4 4 0, 1 4 4 1, 1 4 4 2, 1 4 4 3, 1 4 4 4- 
50 1450, 1451, 1452, 1 4 5 3 • ~ MuMM J 
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1 4 7 0, 1 4 7 1, 1 4 7 2-Virtual Ci 
r c u i t 

1 4 8 0 ••'WcTSfttBtS — K (Peer Group 
Leader) 

1 4 9 0-Topo 1 ogy Aggrega t i on 
(Border Node Aggregation^ 
U 

1 4 9 1-Topo 1 ogy Aggrega t i on 
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* 1 5 1 2---_k{uP e e r G r o u pfflpj^y — KM V 

1 5 2 0-TfiPe e r Group Border 
Nod etfeW^a 

1 5 2 i-»<t>fRi«*f&a*jii: 

1 5 2 2-Topo 1 ogy Aggrega t i on 

1523-Border Node Aggrega t 
i o n^S 



(Border Node Aggregation^ 10 1601-Peer Group fa&fM h^n is— 



9) 



15 0 1 "-TffiP eer GroupffiU^^ 
1 5 0 2---_hffiP eer Groupffly V^^x— h 
1 5 1 1-TffiP eer G r o u pfflP®/- KRfl U 



1 6 0 2"-«fra^a: 

1603**-Symme t r i c Star ~C(DA g g r 
e g a t ion 

1604- Assymetric Star (Exce 
p t i o n >fe L) "CCO A ggregation 

1605- *-Assymetric Star (Exce 
p t i o n oft) A ggregation 



[03] 



100 ATM Node 



/110 



120 



ATM 

Snitch 

Hardware 



4- 



No d eKU V* 




130 



102 ATM Node 



w112 



ATM 

Switch 

Hardware 



^1 



101 ATM Node 



ATM 

Switch 

Hardware 

7 — 



w121 



132 



Hr Node ID 


Bly Port ID 


Remote Node 


ID 


Remote Port 


ID 


Poor Group 


D 


(Domain ID) 





10 8] 

L i n kM& 





CBR 


rt-VBR 


nrt-VBR 


ABR 


UBR 


QOS 
Retries 


Max lawn 
Cell Rete 
(MaxCR) 


Available 
Cell Rate 
(AvCR) 


Cell Delay 
Variation 
(CD V) 


Cell Transfer 

Delay 

(CTD) 


Cell Loss 
Ratio 
(CLR) 


metrics 


Adnlnistratrve 

Weight 

(AW) 
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[B2] 



y201 



200 



203 > 



/202 



/211 



wag' 






,,210 











221 



(Aggregation) 



r220 



( Aggregat ion 



230 



- 291 



[BI4] 



[B5] 



My Node ID 



Itode-A 



Node-B 



Remote Node ID-A 



Remote Node [0-8 



Uy port ID-1 — Remote port ID-1 



My port ID-2 Remote port ID-2 



Uy port ID-3 Remote port ID-3 



By port ID-4 Remote port 10-1 



My port ID-S Remote port ID-2 



Sly port ID-6 Remote port ID-3 



Default 
Param=1 



,1200 Hollo wackct(Nodir-A.0 i Paren3=1) 




1202 Hello pack©t(Nod<rA. Nocfo-fi. PoranH). 5) 



ParanFl : Aggressive aggregation 
Pa ram=0; Conservative aggregation 

IH9] 



Default 
Parara=0.5 



Unk-1 


Cfass-A 
QOS-1 


Class-B 
QOS-2 






Unk-2 


Class-A 
QOS-3 




Class-C 
QOS-4 


Class-D 

QOS-5 


Link-3 


Cfass-A 
QOS-6 


Class-B 
QOS-7 


Class-C 

oos-e 




Aggregated 
Unk 


Class-A 

QOS-1 
QOS-3 
.QOS-6 


Class-B 
QOS-2 
QOS-7 


Class-C 

QOS-4 
OOS-6 


Class-D 
QOS-5 



QOS-N(N=1 (t „8)ttOOS metrics vectors 



(24) mmW- 11-15804 



[06] 



Node 



¥J 



Aggregated nfct£*<JDB&a#~ h&^(D*jl£ 

Traffic Class 




-€-(0 Aggregate 



1 Raaota Node IP-A | / \ J 

I 1 gftfflty port ID-1 1 1 fi&^Reaote port 10-1 | 1 1 Class -A [ [oOS-A-1 | 



| By port \jh\] 1 Ranote port ID-1 | 

| By port ID-j"| 1 Remote port ID-2 | 

| By port ID-3~| [ Remote port ID-3 I 



Remote Node ID-6 



I 1 ga^My port jp-2 | 1 SSMRecotg port ID-1 h 



| By port ID^T| — - {jemote port ID-1 | 

\ Ely port IDHS] 1 Remote port ID-2 1 

| By port ID-8 | 1 Remote port ID-3 | 



Class-B | 1 OOS-B-1 | 

— U' 856 " 0 1 — 1 QQS-c-1 I 



\ CI ass- A | |O0S-A-2 | 

Class-B | 1 QQS-B-2 | 



1 Class-C | 1 QOS-C-2 | 
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Topology Database 




A.I A.2 


20Mbps 


A.1 A.4 


100Mbps 


A.2 A. 3 


40Mbps 


(A.4,#1) (A.3,*l) 


100Mbps 


(A. 4, #2) (A.3 ( *2) 


50Mbps 


(A.4,#3> (A.3,#3) 


150 Mbps 


y 321 


Neighbor Lit* 


Lli*jS&(5tt£) 


CA.4.H) (A, 3.11) 


100Mbps 


(A.4,#2> <A.3,*2) 


50Mbps 


(A.4.*3> (A.3.*3) 


150Mbps 


A.4 A.I 


100Mbps 


^322 i 


Topology Database 




A.I A.2 


20Mbps 


A.I A.4 


100Mbps 


A.2 A.3 


4QMt*« 


A.4 A.3 


150Mbps 


^323 


Neighbor Link 




A.4 A.3 


150Mbps 


A.4. A.I 


100Mbps 



ATU Node 



Aggregated 




Aggressive 



ATM Node 




[Hi 5] 
1 000 , Aggregation group 1 



ATM 
Node 



1001 



ATM 
Node 



Aggregation group 2 

i 



1000 



1001 





/ Aggregation group 1 




. ATM 




ATM 


Node 




Node 




^ Aoareaat ion arouo 2 
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[Hi 0] 



[HI2 8] 





MaxCR 
(Mbps) 


AvCR 
{Mbps) 


CDV 

(usee) 


CTD 

- (usee) 


CUR 


AW 


QOS1 


155 


100 


10 


100 


lO^ 


10 


QOS2 


155 
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